Selected Research Papers by Roland Fryer the debate by examining the age profile and sources of the test gap from early childhood through high school in a series of highly influential studies. Although a black-white test-score gap is essentially nonexistent in the first year of life, black children fall behind quickly thereafter, and observable background and school variables cannot explain most of the growth of differences in academic achievement between racial groups after kindergarten.
Perhaps the most novel of Fryer's papers on racial test score gaps is a fascinating study with Levitt [19] examining mental ability differences by race for very young children. Fryer and Levitt find no significant black-white test score gap for one year-olds using the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) data, a nationally representative sample of more than 10,000 children born in 2001. The children are evaluated using the Bayley Scale of Infant Development, which as they explain is based on "exploring objects (e.g., reaching for and holding objects), exploring objects with a purpose (e.g., trying to determine what makes the ringing sound in a bell), babbling expressively, early problem solving (e.g., when a toy is out of reach, using another object as a tool to retrieve the toy), and naming objects." At the ages of 8-12 months, the black-white gap is close to zero. However, the test score gap has become substantial (although much of it is explained by socioeconomic status) by the time kids are two years old. The pattern of almost no initial test score gap followed by a substantial gap by age two suggests a major role of the cumulative effects of different early-age "environments" by race. 
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In early work, Fryer in collaboration with Levitt [1] shows a substantial widening of black-white test score gaps from the start of kindergarten through the end of first grade using the Early Childhood Longitudinal Survey (ECLS) data. The racial test score gap is largely explained by racial differences in socioeconomic status at the start of schooling, but it expands in the early grades even after allowing interactions of socioeconomic status with age and grade. Fryer and Levitt also find a slower growth in test scores after the start of kindergarten for schools in predominantly black as opposed to predominantly white neighborhoods. The pattern suggests that school quality differences may play a key role in the growing racial test score gap with age, but the extent of racial segregation of US schools and neighborhoods makes it difficult to sort out the role of within-versus between-school factors. A follow-up paper [5] shows a continuing rise in the black-white test score gap through third grade even within schools, suggesting the growth of racial test score gaps with age goes beyond between-school differences in average school quality. Recent work by Bond and Lang (2013) suggests part of the growth in the black-white reading score gap from kindergarten to third grade in the ECLS documented by Fryer and Levitt may not be robust to somewhat arbitrary scaling decisions arising from the ordinal nature of the test scores.
Fryer's comprehensive chapter in the Handbook of Labor Economics [13] on "Racial Inequality in the 21st Century" synthesizes and extends his research with Levitt on the racial achievement gap and distills the implications for current racial differences in adult labor market and social outcomes. He presents estimates from ten large datasets including children up to 17 years old and finds that the racial achievement gap is fairly robust across time, samples, and particular assessments used. He documents that racial differences in labor market outcomes today are greatly reduced when one accounts for differences in standardized test scores. Roland infers from these findings that the major challenge for confronting racial inequality in the 21st century is to understand the obstacles undermining the achievement of black and Hispanic children in primary and secondary school. This work is important in focusing the debate on US racial inequality into how schools, parents, and neighborhoods affect the achievement of minority children.
Education Reform I: Student, Teacher, and Parental Financial Incentives
Fryer (2014) described his first major effort to improve school performance in this way in a lecture: "As befits an arrogant economist, my first thought was that this will be easy: We just have to change the incentives. . . . My solution was to propose that we pay them incentives now to reward good school performance. Oh my gosh, I wish someone had warned me. No one told me this was going to be so incredibly unpopular. People were picketing me outside my house saying I would destroy students' love of learning . . ."
The first step was to experiment with short-term financial incentives for students. Fryer [15] implemented and analyzed randomized field experiments in over 200 urban schools across three cities where treated students were paid for working hard (reading books in Dallas), doing well on interim standardized assessments (New York City), and earning high grades in class (Chicago). Randomization of treatments occurred at the individual student level. Fryer's working hypothesis was that providing students with such financial incentives could improve student achievement if students understand how to productively increase school effort but (in the absence of short-term incentives) lack sufficient motivation to exert optimal effort (perhaps because they lack information or overly discount the future returns to schooling). In contrast, short-term financial incentives would be ineffective if students lack the resources or knowledge to convert effort to measurable achievement. In addition, financial incentives could reduce performance if they undermine "intrinsic motivation."
Although students appeared to be aware of the financial incentives and self-reported that they were motivated by them, the findings for all three cities were of essentially zero mean impact (although some evidence suggests that the incentives of paying per book read in Dallas were successful in improving student achievement for English-speaking students). Fryer concludes that short-term financial incentives are likely of limited effectiveness in improving the school outcomes of disadvantaged children in large US urban districts. The lack of student knowledge of how to improve performance and lack of complementary inputs (like tutoring and peer encouragement) appear important in why such financial incentives are not effective. Next, Fryer [20] considered incentives for teachers through a set of randomized trials in New York City middle schools and high schools. In contrast to the positive results for some developing countries (for example, Muralidharan and Sundararaman 2011), Fryer found no effect of teacher incentives (in the form of performance bonuses) on educational outcomes. The study suggests the effectiveness of teacher performance incentives in large urban US school districts may be constrained by the relatively modest size of the incentives that appear possible and the complexity of politically feasible incentive programs.
The lack of efficacy of standard teacher incentives in US schools motivated work by Fryer, along with Steve Levitt, John List, and Sally Sadoff, to see if changes in the framing of teacher financial incentives could enhance their effectiveness by harnessing the power of loss aversion [28] . Fryer and his co-authors implemented a randomized control trial in nine schools in Chicago Heights, Illinois, in which teachers were randomly selected for a pay-for-performance program with the timing and framing of the award randomly varied as well. Some teachers were offered traditional end-of-year bonuses for improving student performance ("Gain" treatment), while others were given a lump sum payment at the beginning of the school year and informed that they would have to return some or all of it if their students did not meet performance targets ("Loss" treatment). Teachers in the "Gain" and "Loss" groups with the same performance earned the same final bonus. The striking finding is that the "Loss" treatment substantially and significantly raised student math performance (although not reading performance), and the traditional "Gain" treatment had no detectable impact. These findings suggest the framing of teacher incentives could be a relevant policy tool.
Having studied incentives for students and for teachers, Fryer along with Levitt and List [30] then examined parental incentives. The set-up is another randomized field experiment in Chicago Heights, with this one offering financial incentives for low-income parents of pre-school children to attend parenting education sessions and to engage in behaviors designed to increase early childhood cognitive and executive-function skills. The financial incentives did increase parent attendance at parenting classes and are associated with initial improvements in early childhood achievement and readiness for school (particularly for Hispanics and as indicated by assessments of noncognitive skills).
Although some of the incentives tested do have positive effects, a main message from Fryer's forays into student, teacher, and parent short-term financial incentives is that they are unlikely by themselves to be key policy levers for dramatically improving the performance of disadvantaged students in traditional US urban public schools. Thus, Roland's efforts soon shifted to examining whether more comprehensive whole-school reforms can narrow the racial achievement gap and improve the longer-run educational and economic outcomes for disadvantaged children, particularly those growing up in high-poverty areas.
Education Reform II: Charter Schools and Comprehensive WholeSchool Reforms
Some schools seem clearly more effective than others. But there is always a question as to whether such success is driven (at least to some extent) by the selection of students who might thrive in any environment, or by principals and teachers who have superb but idiosyncratic skills that cannot be transferred to other schools. Fryer's work in this area began with a focus on testing the effectiveness of what appeared to be high-performing charter schools using estimates generated by the random lottery process for admission to oversubscribed charter schools. He then sought to enumerate the policies that characterize the most effective charter schools, and then to test whether such policy combinations can be utilized successfully in regular public schools. His exciting and impressive recent work [25] indicates that policies from charter schools can be moved into poor-performing public schools in Houston, Denver, and Chicago and can generate large math test score improvements.
The Harlem Children's Zone (HCZ), a 97-block area in Harlem that combines "No Excuses" charter schools with a host of neighborhood services (including early childhood education, after-school programs, college guidance, and family support and community health programs), has provided Fryer with a rich testing ground for the role of school-based and neighborhood-based interventions for boosting children to achieve escape velocity from low-income areas. ("No Excuses" doesn't have a precise meaning, but it typically refers to schools that are built on high expectations for both academic performance and behavior. Such an approach is manifested by a college preparatory curriculum for all students and an emphasis on the school culture, often backed up by a longer school week and by an unambiguous set of rules and punishments.) Fryer and Will Dobbie have exploited the lottery used for admission to the Promise Academy (a charter school that is part of the HCZ), which allows them to examine the effects of the charter school on student outcomes and also to look at differential impacts for students living in and out of the HCZ neighborhoods. In their first paper [14], they examine short-term impacts on student test scores from gaining entry to the Promise Academy and find improvements in math test scores for middle school and elementary school students that are large enough to close the racial achievement gap, as well as substantial gains in reading for elementary school students. A follow-up study [27] finds similar effects on medium-term outcomes including college enrollment, high school graduation, and reductions in risky behavior (teen pregnancies for females and incarceration for males).
The Dobbie-Fryer studies of the HCZ show similar positive impacts for residents and nonresidents of the HCZ indicating high-quality schools alone even without the other HCZ community resources are effective. Also comparisons of lottery losers on the two sides of HCZ residential border reveal no differences in school test scores and medium-term outcomes indicating the HCZ community resources alone do not have much impact on student achievement.
However, a study of the impact of attending SEED schools, urban boarding schools in DC and Baltimore, suggests that greater exposure to standard English outside the classroom can improve test scores. In [24] , Fryer and Vilsa Curto consider evidence from the admissions lotteries of the SEED schools, which combine a No Excuses charter school model with a five-day-a-week residential environment and extensive after-school activities and tutoring. The findings indicate large improvements in both math and reading achievement for poor minority children. The math impacts are similar to other high-performing charter schools without a boarding component. But the reading impacts are larger, which suggests that a change in residential environment from inner-city households in neighborhoods where nonstandard English is often spoken to a setting with standard English predominating could be a pathway to improved reading skills.
After providing compelling lottery-based evidence that certain charter schools substantially improve student performance, Fryer has tried to determine the specific policies behind charter school effectiveness and whether such practices can be transferred to other schools. In [18] , Fryer and Dobbie collect data on the inner workings of 39 New York City charter schools from interviews and surveys of principals, teachers, and students, along with administrative data. They correlate the school policies and characteristics with estimates of school effectiveness in raising math and reading test scores using lottery-based estimates for 29 of the schools and quasi-experimental matching estimates for the other ten schools. The typical charter school in their sample has only modest impacts on test scores, but the variation across schools is huge. Traditional school input measures-such as class size, spending per pupil, and teacher certification-have little explanatory power for school effectiveness. But a bundle of five school policies suggested by their in-depth qualitative research-frequent teacher feedback, the use of data to guide instruction, high-dosage tutoring, increased instructional time, and high expectations-are strongly positively correlated with high-performing schools and explain about 45 percent of the cross-school variation in effectiveness.
A concern is that this bundle of five policies that are highly correlated with charter school performance could be just a proxy for idiosyncratically talented principals and teachers, or perhaps for some other set of unmeasured practices. Thus, the next step was to test in large-scale field experiments whether implementing these five school practices in regular public schools generates similar improvements in student performance.
Following intense political negotiations, the public school system in Houston, Texas, was willing to implement this bundle of five best practices from high-performing charter schools in a group of low-performing, traditional public schools. Fryer [25] implemented both a school-level randomized field experiment among 18 low-performing elementary schools as well as quasi-experimental comparisons of Houston public elementary, middle, and high schools getting and not getting the five practices. The study involved major management efforts across a large number of public schools, along with wide-ranging data collection. The findings (covering two years) indicate that injecting these five best practices from charter schools into traditional Houston public schools significantly increased math achievement by 0.15 to 0.18 standard deviations per year (similar to the impacts of high-performing charter schools) but had little effect on reading achievement (as is the case with similar charter schools as well). Fryer also implemented such practices in public schools in Denver and Chicago with similar positive short-run results using convincing quasi-experimental estimates.
These results suggest that charter-school best practices can be used to increase student performance substantially in low-performing traditional public schools. The elementary school intervention was implemented with no additional financial costs, but the secondary school intervention required modest increases in school spending of $1,837 per student (driven by the costs of high-dosage tutoring) similar to the additional costs of high-performing charter schools. Recent work by Abdulkadiroglu, Angrist, Hull, and Pathak (2014) reinforces Fryer's findings in showing that charter school takeovers of failing public schools in New Orleans and Boston led to similar large improvements in student performance even for nonvolunteer, incumbent groups of students. Also, Fryer's results are supported by the substantial positive impacts of student achievement (as well as on high school graduation and college going) of the reorganization of large New York City public high schools into Small Schools of Choice (typically implementing charter-school best practices) from research by Bloom and Unterman (2014) using lottery-based estimates.
The additional costs of high-dosage tutoring in Fryer's Houston experiment meant it could not be implemented in all the schools. Indeed, Fryer finds substantially larger improvements in student achievement in middle and secondary schools with the high-dosage tutoring versus those without it. These findings motivated an attempt to test whether the provision of individualized instruction from high-dosage tutoring alone can improve the academic achievement of disadvantaged youth. Fryer and a group of coauthors [31] implemented a large-scale randomized control trial in 12 public high schools in Chicago for ninth and tenth grade disadvantaged males, in which intensive individualized academic instruction-high-dosage math tutoring from Match education (the provider also used in Fryer's Houston experiment)-was provided to a randomly selected individual students. They report striking results, with increases in math achievement scores from high-dosage tutoring of 0.2 standard deviations, large reductions in course failures, and large increases of 0.5 standard deviations in math grades.
The benefits from high-dosage tutoring are interrelated with another concern: Is the supply of talented teachers available to teach in low-performing inner-city schools adequate for expanding successful practices into these schools? Fryer makes the case that individualized high-dosage tutoring allows the use of recent college graduates who don't need teacher training. Another source of talent in inner-city schools is programs such as Teach for America (TFA). Fryer and Dobbie [26] estimate the effect of voluntary youth service as a teacher in TFA using a discontinuity in the TFA application process and a follow-up web survey. They find that marginal TFA participants are 20 percentage points more likely to work in K-12 schools and education more broadly following the end of their TFA service period than those who just missed the TFA selection cut-off. TFA has been criticized for hiring individuals who stay only briefly in education, but these results suggest that service programs such as TFA potentially can be a mechanism to expand the supply of talented teachers and administrators for US public schools.
Fryer's work in the area of school reform continues to expand in scope and depth. For example, Fryer and Dobbie are working with administrative data from Texas to examine long-run impacts of adult earnings from attending the earliest Texas charter schools, using quasi-experimental comparisons to comparable students in regular public schools. Overall, this remarkable and sustained body of research on school-based interventions shows that those based on the best practices of charter schools can substantially improve student performance even for students in failing US urban public schools and even when the interventions start in middle school or later in secondary school. Moreover, the improvements in student performance also appear in some cases to generate longer-term gains through improved high school graduation, higher college enrollment, and reductions in rates of teen birth and criminal activity.
Economics of Social Interactions, Identity, and Acting White
In some minority communities, "acting white" can be an insult meant to convey that a person is turning their back on the minority culture and instead shaping their behavior, appearance, and speech to correspond with expectations of white culture (Fordham and Ogbu 1986) . Depending on how these cultural expectations are defined and enforced, it's possible for a situation to arise in which the accumulation of education may come into conflict with belonging to a cultural group.
Fryer's first major research involved the development of new conceptual frameworks and empirical evidence to understand better the role of "culture" (or identity or cultural capital) in the creation and persistence of racial and ethnic group differences in educational investments and other social outcomes and behaviors. His early work [6] developed an equilibrium model of "cultural capital"-which can be thought of as group-specific investments valuable for future social interactions with a peer or social group. Group-specific investments to facilitate local interactions can in some circumstances run into conflict with investments to increase economic success in broader society. The model provides an explicit foundation and new testable empirical predictions for "acting white" behavior in poor and middle-class black neighborhoods as well as related apparent subculture behaviors for other minority and immigrant group settings. For example, the model highlights that this tension between cultural capital and accumulating education increases as social mobility or geographic mobility become more realistic options for individuals growing up in poor and segregated communities. It also suggests a nonmonotonic relationship between social isolation (and segregation) and the importance of group-specific investments as a signaling device to indicate that an individual will be "sticking around" the neighborhood.
An aversion to "acting white," as well as rejecting those who try too hard in school or accumulate too much education, can arise from what is known as a "two-audience signaling quandary" in the elegant model of Fryer and David Austin-Smith [3]. The two audiences are potential employers and one's peer group, and the signals like educational investment that lead employers to offer high wages can also induce peer group rejection. Without peer pressure, the model looks like a standard (Spence 1973) signaling model in which educational investments are rising monotonically and continuously in academic ability. With peer pressure, "acting white" equilibria can arise where the highest-ability individuals continue to signal their academic ability with high educational investments, but middle-ability youths pool on a common lower education level to get accepted into their peer group. Improvements in outside labor market opportunities encourage more youth to get high education levels and to leave the peer group, but simultaneously can cause those left in the peer group to invest less in education and end up worse off in the mainstream economy.
These models of cultural capital and "acting white" behavior provide a foundation for empirical work on peer effects in school-particularly relationships between student popularity and academic performance-and in showing how what looks like "oppositional" youth cultures can arise as the equilibrium outcome for "rational" actors in a two-audience signaling model. For example, Fryer and Austin-Smith [3] also have used this framework to illuminate the success of the residential-based Job Corps program that provides job training to youth in geographically isolated sites away from neighborhood peer groups as compared to the failure of the JOBSTART program using the same curriculum but operating in a youth's current residential neighborhood (Cave, Bos, Doolittle, and Toussaint 1993) .
In complementary empirical work, Fryer has sought to assess how racial differences in culture (or identity) and in peer group interactions may affect youth educational and social behavior. Fryer and Paul Torelli [12] produced a fascinating empirical study using rich data on friendship networks for high school students from the National Longitudinal Survey of Adolescent Health (AdHealth). They uncover noticeable racial differences in the relationship of student popularity and grades, especially in schools with greater interracial contact. The findings are consistent with Fryer's two-audience signaling model of "acting white" with a less positive impact of grades on popularity for blacks in schools with more interracial contact. This work uses improved measures of friendship networks and on the popularity and racial isolation (segregation) of one's friends based on Fryer's [7] own rigorous work, discussed later, in creating a new index to measure the extent of segregation at the individual level.
In yet another approach to looking at effects of peer groups, Fryer and Dobbie [23] take advantage of the fact that New York City has several elite "examination" high schools, where admission is determined by being above a certain threshold point on an entrance test. As a result, a regression-discontinuity strategy can compare the longer-term experience of students with very similar test scores, some of whom were just above the threshold and thus admitted to a school with a different peer group, and those who were just below the threshold. The authors show that being admitted to an elite examination school leads to a substantial difference in average peer quality; however, they find no effect of admission to an elite high school on college attendance or graduation rates for marginal admits. Of course, the marginal admits may go from getting extra resources and attention as a top student at a non-elite school to being lower-tier students getting less attention at the elite examination schools.
Might an information-based intervention overcome what can be negative peer influences on educational attainment? In a randomized field experiment in Oklahoma City Public Schools, Fryer [29] provided daily information about the link between human capital and future outcomes, via messages to freely provided cellular phones. The information intervention changed students' reported beliefs about links between education and life outcomes and reports of school effort. But the treatment had no detectable impacts on school attendance, behavioral problems, or test scores. The findings suggest that disadvantaged students do not know which strategies of studying and learning are needed to translate their beliefs about gains from education into measurable improvements in their own level of education-a finding which echoes the results of Fryer's [15] experiments on student financial incentives mentioned earlier.
Other work has tested and confirmed Fryer's "acting white" hypothesis based on differential peer pressure influences across settings. In a recent example, Bursztyn and Jensen (2015) , in a randomized control trial for disadvantaged eleventh grade students in Los Angeles public schools, provide free access to an SAT prep course and randomize whether the decision to take-up the offer is private or made public to one's classroom peers. They find that student take-up is much lower in the public than private treatment in non-honors classes, but find no difference in take-up by treatment in honors classes. The same pattern holds for honors students across different classroom environments.
The role of racial identity and cultural capital seems to matter for other social behaviors, too. Of particular note is Fryer's work with Levitt [2] examining changes in patterns of first names of black and white children. Based on individuallevel California birth certificate data, blacks and whites chose relatively similar first names for their children in the 1960s. But starting in the 1970s that pattern changed substantially, with blacks (particularly those living in racially isolated neighborhoods) adopting increasingly distinctive names. Fryer and Levitt convincingly argue that the rise of the Black Power movement in the late 1960s and the 1970s influenced how blacks perceived their identities and that first names of children provide a useful window for measuring racial identity. They further document that first names increasingly provide a strong signal of socioeconomic background for US blacks in a way that was not previously the case for those born prior to the 1970s.
Economics of Discrimination, Affirmative Action, and Anti-Discrimination Policy
Studies in social psychology indicate that individuals typically process information with the aid of categories. Fryer and Matthew Jackson [10] use this idea to explore the psychological foundations for racial discrimination. In their model, specific biases emerge from a combination of optimal categorization with a fixed number of categories. Types of experiences and objects that are less frequent in the population tend to be more coarsely categorized and lumped together. Decision-makers make less accurate predictions when confronted with such objects. This can lead to discrimination against minority groups that looks like what is called "statistical discrimination"-which refers to treating all members of a minority group as part of one category and not making finer distinctions-even with no malevolent "taste" for discrimination.
The controversies concerning affirmative action often do not reflect the fact that such policies can be implemented in quite different ways. For example, an affirmative action policy can be a "sighted" one that takes race explicitly into account, or an "unsighted" or "color-blind" policy that is based on a factor that will have the effect of advantaging some members of a group without explicitly taking race into account. Examples of color-blind affirmative action policies for college admission include taking into account a student's socioeconomic status (family income or parental education) and guaranteeing admissions to flagship state universities to students in the top 10 percent of their public high school class. The correlations of socioeconomic status with race and the substantial racial segregation of US neighborhoods and public high schools mean such color-blind policies can impact the racial mix of students admitted to a college. Affirmative action policies can also be implemented either in the form of development assistance, like preferential access to training or schools, or in the form of job placement advantages, like a goal or quota being set for hiring. Such differences need to be taken into account to accurately evaluate the proper mix and efficacy of affirmative action policies.
In expositing the economics and consequences of affirmative action, Fryer has done first-rate work with Glenn Loury in this journal [4] showing both empirically and conceptually the inefficiencies of "color-blind" affirmative action for increasing racial diversity in university admissions or hiring [9] . Fryer and Loury show that the use of color-blind affirmative action policies to try to maintain a given level of racial diversity leads to distortions in college admission rules for all students (minority and nonminority) and can also cause negative feedback into the investments made before college by high school students by suboptimally changing incentives for taking harder courses, getting involved in extracurricular activities, and improving skills evaluated on standardized tests.
In their foundational theoretical piece on affirmative action policies entitled "Valuing Diversity," Fryer and Loury [22] develop a model of a population of agents belonging to distinct social groups who invest in human capital, and then compete for assignments that give them an opportunity to use their skills. One group is disadvantaged, and policies to enhance opportunity for the agents in that group are considered. Relative to the existing literature on affirmative action, Fryer and Loury provide a more rigorous analysis in the tradition of optimal tax theory and provide close attention to the key distinctions like whether such programs are sighted versus unsighted, or whether they are applied at the stage of skill acquisition or the stage of hiring. Their model implies that optimal sighted affirmative action policies should take place at the hiring stage, but optimal color-blind policies may include interventions at the education stage.
Further Topics: Segregation, the Crack Epidemic, Interracial Marriage, HBCUs, and the KKK Common empirical measures of segregation such as the "dissimilarity index" or "isolation index" have typically been based on group statistics such as the distribution of shares of different groups (defined by race, sex, or ethnicity) by fixed geographic units such as a Census tract or zip code. Such measures are inevitably vulnerable to the concern that different arbitrary partitions of space could lead to very different results. In contrast, Fryer and Federico Echenique [7] develop a new measure, the Spectral Segregation Index, that can be disaggregated to the individual level. The Spectral Segregation Index is based on the premise that an individual is more segregated the more segregated are the agents with whom he or she interacts. Fryer and Echenique show how three reasonable properties for such an index-monotonicity, homogeneity, and linearity-generate the Spectral Segregation Index. In practice, the Spectral Segregation Index looks a lot like the familiar isolation index for measuring the extent of geographic racial segregation. However, because it is calculated from the individual level it can also reveal the determinants of racial patterns of friendship networks in high schools and a wide range of other social interactions. The Spectral Segregation Index was a concept in advance of the data available when it was developed a decade ago. However, it is now possible to do individual-level measures of segregation on geocoded microdata from the historical US Censuses of Population up to 1940 and with new big online datasets from social networks and mobile apps that track locations of consumer purchases and social interactions. The value of the Spectral Segregation Index for individual-level measure of segregation was demonstrated in Fryer's [12] work on the relationships between grades and popularity by race and school demographics discussed earlier.
Although it is commonly believed that the "crack epidemic" of the 1980s and early 1990s had strong negative effects on black youth and families, detailed empirical studies were hampered by the absence of a direct measure of the prevalence of crack cocaine. However, Fryer [21] produced impressive work with Paul Heaton, Levitt, and Kevin M. Murphy on measuring the prevalence of crack cocaine by city and over time through the construction of an index based on a range of indirect proxies (cocaine arrests, cocaine-related emergency room visits, cocaine-induced drug deaths, crack mentions in newspapers, and DEA drug busts). Their crack index reproduces many of the spatial and temporal patterns described in ethnographic and popular accounts of the crack epidemic: for example, the rise in the crack index in certain cities fits with rising black youth homicides and poor birth outcomes in the late 1980s and early 1990s.
The United States has a long history of legal restrictions on interracial marriage, which evolved across different states at different times. In this journal, Fryer [8] presented a fascinating historical analysis and descriptive work on marriage patterns by race and inter-racial marriage trends from 1880 to 2000 using microdata from the US population censuses. Fryer also explores the explanatory power of a Becker-style marriage model with some racial discriminatory tastes for explaining the patterns in the data. Fryer along with Steven Levitt, Lisa Kahn, and Jorg Spenkuch [17] has empirically examined "The Plight of Mixed Race Adolescents," documenting that mixed-race children have economic outcomes between blacks and whites, but that mixed-race kids have higher levels of risky and problem behaviors as adolescents. Fryer and his coauthors show that a model in the style of Roy (1951) focused on peer interactions can help explain this pattern with mixed-race kids having no predetermined peer group and choosing more risky behaviors to gain acceptance.
Until the 1960s, the "historically black colleges and universities" (HBCUs) were practically the only institutions of higher learning open to many blacks in the United States. However, the role of these institutions has changed substantially since about 1970. Fryer and Michael Greenstone [11] have produced a careful empirical study of the changing role of the historically black institutions in the higher education of US blacks. Using nationally representative data from the 1970s and the 1990s, Fryer and Greenstone find that in the 1970s HBCU matriculation was associated with higher wages and an increased probability of college graduation for blacks, relative to attending a traditionally white institution.
By the 1990s, however, there is a wage penalty for blacks attending the HBCUs, resulting from a 20 percent decline in the relative wages of HBCU graduates between the two decades. They explore a range of explanations for these patterns, and also consider the satisfaction with their educations of blacks attending both historically black and traditionally white institutions. Fryer and Greenstone's data find modest support for the possibility that the relative decline in wages for graduates of historically black institutions is at least partially due to improvements in the effectiveness of traditionally white institutions at educating blacks, rather than declines in the "quality" of the historically black colleges and universities.
Finally, one of the most infamous and grisly racist organizations in US history is the Ku Klux Klan, which claimed millions of members during its heyday in the mid-1920s. Fryer and Levitt [16] analyze the 1920s Klan: who joined it and also its social and political impact. They utilize a wide range of newly discovered data sources: information from Klan membership rolls, applications, and robe-order forms; an internal audit of the Klan by the accounting firm Ernst and Ernst; and a census that the Klan conducted after an internal scandal. Combining these sources with data from the 1920 and 1930 US population censuses, they find that individuals who joined the Klan were better educated and more likely to hold professional jobs than the typical American. During this time period, they uncover few tangible social or political impacts of the Klan and little evidence that the Klan had a large effect on black or foreign-born residential mobility, or on lynching patterns. Fryer and Levitt conclude that the 1920s Klan, at least outside the Deep South, is best described as a social organization built through a wildly successful pyramid scheme in which individuals at the top of the Klan got rich by charging fees and selling robes to individual members, with the entire process fueled by an army of highly incentivized sales agents selling hatred, religious intolerance, and fraternity in a time and place where there appears to have been much "demand" for such a "product."
Conclusion
As this review of his work illustrated, Roland Fryer has shown an extraordinary willingness and ability to master tools from many disciplines to use the most appropriate scientific methodology available to tackle research topics that help illuminate racial inequality and policies to address it. For example, he has designed, implemented, and analyzed large-scale field experiments in low-income urban schools and neighborhoods. Much of this work is done through EdLabs, the Education Innovation Laboratory at Harvard University, which Roland founded in 2008 and where he continues as its director. He has employed a wide variety of other approaches as well, ranging from historical archival research to alternative credible identification strategies including regression-discontinuity designs. He also has done pathbreaking theoretical work on the economics of affirmative action, models of peer effects, and the measurement of segregation.
I have had the pleasure of being able to interact with and learn from Roland on a regular basis since he arrived at Harvard in 2003. Roland combines much good humor and geniality with a seriousness of purpose and laser-beam focus on data, research methods, and theory. For an easily accessible taste of Roland's intellectual approach and persona, interested readers can watch his 2014 Henry and David Bryna Lecture at the National Academy of Sciences on the subject, "21st Century Inequality: Does Discrimination Still Matter?" Video and slides from the lecture are available at http://sites.nationalacademies.org/DBASSE/DBASSE_088044, and an edited version of the talk is published as Fryer (2014). I look forward to continuing to learn from Roland's ongoing projects, including short-run and long-run impacts of school and neighborhood interventions, as well as the measurement of potential racial biases in policing. His innovative and creative research contributions are sure to continue to deepen our understanding of the sources, magnitude, and persistence of the US racial divide and of broader issues related to social and economic inequality.
